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Figure 4. Soil water storage at different depths of soil in (a) Fraxinus excelsior and (b) Picea abies plantations

0395 93 5l (o shis) Boc 2 0 S ol 5y d Ol sl o b Qo )0 g Aoy oS - Jgu
Table 1. Minimum, maximum and coefficient of variation (%) for the soil water storage at each depth (mm) for

the two plantations
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TM

S
o Fraxinus excelsior Picea abies
(Fosls) (Quo o) Ol sy ; (Qo o) Ol sy :
Soil depth oS i ) T e S i ) SR e
(cm) Minimum  Maximum Coe_ffl_ment of Minimum Maximum Coe_ff|_0|ent of
variation (%) variation (%)
20 26.37 49.17 14.95 28.18 46.80 12.73
40 30.55 55.28 13.61 30.35 50.77 11.48
60 31.47 55.81 13.91 32.24 51.97 11.19
100 31.58 57.80 15.07 31.26 54.73 13.95

Dglite Bg,>) (lore oliil £ 1 Sike) 0395 93 )3 ilises sl Ges G S 016,55 (Kl dglio - Jgomr
(P < +/+0) Cul o sime BN 3929 baumo ylid

Table 2. Comparison of mean soil water storage between different soil depths in the two plantations
(mean = standard error) (different letters are significantly different (p < 0.05))

(nshen) S o 5,58

TN Soil water storage (mm)
Plantation o gl Yo Ges o il Fo e o il £ Gas JEORH W R Y0
20 cm depth 40 cm depth 60 cm depth 100 cm depth
e ok . 37.85+0.53° 43.08 +0.54 " 4438 +£0.57 ¢ 45,59 +0.64 ¢
Fraxinus excelsior
. st . 37.20+0.44 % 41.46 +0.44° 42.88+0.44° 43.84+057 ¢
Picea abies
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Table 3. Comparison of soil water storage at different soil depths between the two plantations

(Fasile) SB 3o z Asymp. Sig. (2-tailed)
Soil depth (cm)
20 -1.89 0.058™
40 -2.653 0.008 "
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" Significantly different o i gl *

™ Not significantly different Sodae pi glis
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Table 4. The comparison of mean Root Area Ratio (RAR) and the number of roots between different soil depths
in the two plantations (mean + standard error) (different letters are significantly different (p < 0.05))
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Table 5. Comparison of Root Area Ratio (RAR) and the number of roots in different soil depths between the two

plantations
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Abstract

The interaction between forest vegetation and soil can highly affect the soil water balance. In a holistic
approach, forest managers are expected to have a better understanding of these interactions and the
importance of soil water conservation. This will certainly lead to a required hydrologic balance in the
forests. This research aims at studying the amount of soil water storage at different depths and its
connection with changes in vegetation types and their root distribution. To this aim, soil volumetric
water content and root distribution data collected under Picea abies and Fraxinus excelsior plantations
were used to determine the soil water storage for different soil layers including 20, 40, 60, and 100 cm.
A cumulative water storage for the whole soil profile (1-meter profile) was also calculated.
Afterwards, the number of roots and the Root Area Ratio (RAR) were determined for different layers
of soil with a 10 cm interval. Ultimately, the connections between soil water storage at given layers of
soils with their corresponding root numbers and RAR values were investigated for each forest
plantation. Friedman and Mann-Whitney non-parametric tests were used to compare the means of soil
water storage, number of roots, and RAR values at different layers of soils and plantations studied.
According to the results, an increasing trend in soil water storage and a decreasing trend in root
numbers (and RAR) can be observed with soil depths. However, both root distribution and soil water
storage experience a rapid increase and decrease to a depth of 40 cm, and then the trends remain
relatively constant. In most cases, soil water storage at different soil depths and for the 1-meter soil
profile under Picea abies was significantly lower than that under Fraxinus excelsior.

Keywords: Root distribution, Soil hydrology, Soil moisture content, Soil water balance, Vegetation.
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